Background. Anxiety disorders are common and can cause substantial quality of life impairment.
Introduction
Anxiety symptoms are very common. 1 Although often mild and transient, they can also be severe and persistent, causing significant personal distress, impairment of function and substantial reduction in patients' quality of life. 2 In such cases, an anxiety disorder is often diagnosed. Several types of anxiety disorder have been described. [3] [4] [5] Anxiety disorders represent the most common type of mental disorder, as reported by the World Health Organization (WHO) World Mental Health Survey of >60 000 adults from 14 countries. 1 Between 10% and 20% of adults who consult a primary care physician (PCP) for a non-psychiatric complaint in any given 12-month period have also had an episode of an anxiety or depressive disorder. 6 Mixed anxiety and depressive disorder was the most common mental condition, according to UK National Statistics for the year 2000. 7 The estimated prevalence of generalized anxiety disorder was similar in men and women (4-5%), while mixed anxiety and depressive disorder was present in 7% of men and 12% of women. 7 Despite this high prevalence and the fact that anxiety disorders substantially impair functional status, these patients often do not receive as much attention as those with other mental disorders. 2 Furthermore, anxiety disorders are frequently co-morbid with depressive disorders, leading to a longer duration of psychiatric symptoms, greater psychosocial disability and increased health care resource utilization than that occurs with either type of disorder alone. 6 Most epidemiological studies and reviews have addressed the presence of anxiety in specific age groups 8, 9 or focused on the epidemiology of a particular anxiety disorder such as social phobia, panic disorder/agoraphobia or generalized anxiety disorder. [10] [11] [12] [13] Relatively, few longitudinal epidemiological studies have investigated anxiety disorders in the general population, yet this type of investigation is needed to establish the prevalence and incidence of anxiety disorders and to study risk factors and treatment patterns.
Clearly, there is a need to conduct a large longitudinal study within the general population that encompasses all anxiety disorders. In the UK, this is now possible with the advent of automated databases such as The Health Improvement Network (THIN) primary care database. The aims of the present study are to determine the prevalence and incidence of anxiety in UK primary care and to identify risk factors associated with a first diagnosis of an anxiety disorder and treatment patterns in patients with such a diagnosis.
Methods
Design A cohort study was performed to identify patients with a diagnosis of anxiety from a source population in a primary care setting (THIN). All anxiety patients thus identified were further used as cases in a nested case-control analysis.
THIN includes information about demographics, consultation with PCPs, referrals, hospitalizations, laboratory tests and prescriptions written by PCPs. THIN is well validated 14 and has been used in many studies, including studies of antidepressant drugs. 15, 16 Diagnoses and test procedures are recorded in the database using Read codes. Prescriptions written by PCPs are recorded automatically using a coded drug dictionary (Multilex).
Source population
We identified all individuals recorded in THIN who were aged 10-79 years between 1 January 2002 and 31 December 2004 (the study period). Patients were included in the source population if they had been enrolled with a PCP for at least 2 years and if they had at least one prescription recorded in the previous year. Patients aged >70 years were excluded if they had fewer than two PCP visits registered in a follow-up period >1 year as a proxy for incomplete data recording. All patients with a prior recorded code of anxiety were excluded as were patients who had five or more recorded prescriptions for anxiolytic drugs before the diagnosis.
Identification of the incident anxiety and control cohorts All patients from the source population were followed until the first occurrence of one of the following end points: first anxiety diagnosis, death, reaching the age of 80 years or end of the study period (31 December 2004). We identified 40 837 patients with a first recorded code of anxiety during the study period. Identification codes included all Read codes describing anxiety. These included codes ranging from mild anxiousness symptoms to other disorders such as phobia, panic attack and generalized and mixed anxiety disorders. The date of diagnosis was considered to be the index date.
All remaining members of the source population were assigned a random date within the study period . If this random date fell within a patient's person-time contribution to the study, the individual was eligible to be included in the control cohort and the random date was considered to be the index date. The same eligibility criteria as for the anxiety cohort were applied, with the additional condition of having no recorded diagnosis of anxiety at any time before the end of the study. From this pool of eligible individuals, we randomly sampled a group of patients frequency matched by age (±1 year), sex and year (index date) to the anxiety group (n = 50 000).
Validation of anxiety diagnosis
From all the identified incident anxiety cases, we randomly sampled 70 patients who were treated with any antidepressant, anxiolytic or hypnotic drugs within 90 days of the index date and 70 patients who were not prescribed any of these medications. The PCPs of these patients were requested, via questionnaires, to confirm the diagnosis of anxiety and to provide additional information related to the diagnosis (e.g. symptom intensity, related symptoms, related conditions, treatments and referrals or hospitalizations related to anxiety). We received 135 valid questionnaires: 121 of these were confirmed to be incident diagnoses of anxiety. The confirmation rates in pharmacologically treated and untreated cases were 73.5% and 89.6%, respectively. Because of these good confirmation rates, we did not validate the remaining members of the anxiety cohort.
Data collection
Information on demographics (sex and age), lifestyle factors (smoking status and alcohol consumption), body mass index (BMI), socio-economic status (Townsend index 17 ), health service use, prior morbidity status (assessed by Read codes) and drug use (assessed by Multilex codes) was obtained from the database at the index date in both groups.
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We defined prior morbidity status as a recorded diagnosis of any of the following conditions at any time before the index date: cardiovascular, metabolic, psychiatric, gastrointestinal, respiratory and articular disorders, as well as pain, cancer and addiction problems. A history of pregnancy or any surgery was assessed in the year before the index date.
We also collected data on medication use, including anti-inflammatories, analgesics, acid-suppressing drugs, hormones and drugs used to treat central nervous system disorders, metabolic disorders or cardiovascular disorders. We classified drug exposure into four categories: current use (when the supply of the most recent prescription lasted until the index date or ended in the 30 days before the index date), recent use (drug supply ended 31-365 days before the index date), past use (drug supply ended >1 year before the index date) and non-use (no registered code for a prescription).
We also collected information on specific prescriptions of antidepressants, hypnotics, anxiolytics and antipsychotics in the first 3 months following a diagnosis of anxiety, as well as any other therapy that was recorded [e.g. psychotherapy and cognitive behavioural therapy (CBT)].
Analyses
The prevalence of anxiety was calculated using as the numerator all cases of anxiety recorded during the study period (2002-04) with a diagnosis of anxiety in the previous 2 years (N = 108 495). All patients included in the source population (N = 1 516 481) were used as the denominator. Age-and sex-specific prevalence estimates (%) of anxiety were also calculated.
The incidence per 1000 person-years was computed using all newly diagnosed cases of anxiety registered over the total person-time for the source population. We corrected the estimates of incidence by applying the confirmation rate obtained in the validation study.
A nested case-control analysis was performed to estimate the association of demographic characteristics, health service use and prior morbidities, as well as prior drug use, with a diagnosis of anxiety. The index date for patients in the anxiety cohort was the date of anxiety diagnosis and for the controls, the index date was a random date. Odds ratios (ORs) and 95% confidence intervals (CIs) were estimated by unconditional logistic regression. All risk estimates were adjusted by frequency-matched variables (age, sex and calendar year), as well as smoking status, number of PCP visits and psychological morbidity status (presence of stress, sleep and depressive disorders). The ORs were unaffected when the model was adjusted for BMI and alcohol use, so neither of these factors was included in the final model.
Results

Prevalence
The overall prevalence of anxiety was 7.2% (95% CI: 7.1-7.2): 4.9% in men and 9.2% in women (Fig. 1) . The lowest prevalence (2%) was found in individuals aged 10-19 years, and the highest prevalence was found in individuals aged 40-49 years (9%).
Incidence
Over the course of the follow-up period, we identified 40 837 new diagnoses of anxiety, which equated to 9.7 cases per 1000 person-years (95% CI: 9.6-9.8) (Fig. 2) after weighting the incidence by the confirmation rates obtained from the validation procedure. The overall incidence for women (12.6 per 1000 person-years) was nearly double than for men (6.8 per 1000 person-years). The highest incidence was found in young adults aged 20-29 years (13.6 per 1000 person-years): 17.8 per 1000 person-years in women and 9.6 per 1000 person-years in men.
Risk factors, prior morbidity and drug use Table 1 shows the associations between a first diagnosis of anxiety and demographic and lifestyle risk factors, when compared with controls with no diagnosis of anxiety. Anxiety was more frequent among current smokers than those who had never smoked ). Anxiety was also significantly associated with lower socio-economic status ( Table 1) . Use of health services (PCP visits, referrals or hospitalization) was more frequent in patients diagnosed with anxiety than in controls. Prior use of psychotherapy was also more common in patients with an anxiety diagnosis than in controls (OR: 2.33; 95% CI: 1.52-3.58).
Associations between a diagnosis of anxiety and prior morbidity were evaluated, as shown in Table 2 Treatment patterns in the anxiety cohort When prescription patterns were studied, we found that 63% of patients with a diagnosis of anxiety (n = 25 772) were treated with antidepressant, anxiolytic, hypnotic or antipsychotic drugs in the first 3 months after the diagnosis was recorded (Table 5 ). In approximately half of these patients (n = 12 475), this was the first recorded prescription of such drugs. Among patients receiving treatment, the most frequently prescribed drug class was antidepressants (79.5%), followed by anxiolytics (24.4%) and hypnotics (16.2%). The most common antidepressants prescribed were the selective serotonin reuptake inhibitors (SSRIs) (57.5% of all treated anxiety cases), followed by tricyclic antidepressants with an inhibitory action on the reuptake of serotonin (14.1%). In general, benzodiazepines were used in 18% of all anxiety cases (results not shown). At least 0.63% of patients with a new diagnosis of anxiety had a record of CBT or psychotherapy during the first 3 months after diagnosis; this proportion increased to 1.21% during the year after diagnosis.
Discussion
We found an overall prevalence of anxiety of 7.2%, which is similar to values reported in the literature. The WHO survey of 60 463 individuals conducted in 2001-03 in 14 countries reported a prevalence of anxiety disorders in Europe of 5.8-8.8%. 1 However, higher prevalence estimates were reported in a crosssectional survey within primary care carried out in Belgium (19.0%) 18 and in WHO survey results from the USA (18.2%) and France (12.0%). 1 Variations between countries may represent, in part, underlying differences in diagnostic criteria, as well as differences in study design. A stigma is associated with seeking help for psychological problems in some populations, 19 so this may also contribute to international variations in the reported prevalence of anxiety disorders. In addition, previous studies often focused on specific subtypes of anxiety [10] [11] [12] [13] 20 or specific patient populations such as children 9 or the elderly, 8 and the study populations were generally small. Therefore, the present study, with its large sample size and use of matched cases and controls, represents an improvement on most earlier reports in this area.
We found that the prevalence of anxiety disorders was almost twice as high in women than in men, which is in agreement with the results of previous studies. 5 UK national statistics for 2000 showed that women are more likely than men to have neurotic disorders or mixed anxiety and depression. 7 However, men and women had similar rates of general anxiety and panic disorders.
It is important to identify common risk factors, such as prior morbidities or medication, that might help PCPs to identify individuals at risk of an anxiety disorder. The present study shows an association between prior psychiatric disorders, in particular depression, and a first diagnosis of anxiety. Both depressive and anxiety disorders have long been associated in published reports, 21, 22 with each significantly predicting the subsequent onset of the other. 23 More than half of patients consulting their PCP during an episode of an anxiety or depressive disorder also have a second depressive or anxiety disorder. 6 This co-morbidity substantially increases health care use and is associated with greater chronicity, slower recovery, increased rates of recurrence and greater psychosocial disability. Serotonergic and noradrenergic pathways may be involved in both depressive and anxiety disorders. 24, 25 However, substantial variation in the strength and consistency of risk factors has been found both in major depression and in generalized anxiety disorders, which suggests that the two disorders are not merely different manifestations of a single underlying syndrome. 23 Painful conditions [e.g. lower back pain and migraine] were associated with a diagnosis of anxiety even after adjusting for related co-morbidity. The association between anxiety disorders and pain is well established. 26 We also found that prescription of certain drugs indicated for painful conditions was associated with a diagnosis of anxiety even after adjusting for related morbidity. Pharmacoepidemiological studies are needed to confirm these associations. A diagnosis of anxiety was also associated with a prior diagnosis of gastrointestinal disorders. This link was reinforced by the drug prescription results found in the present study, which showed that individuals with a diagnosis of anxiety were more likely to have received a prescription for acid-suppressing drugs than were controls.
We found that 37% of the anxiety cohort was not treated with an antidepressant, anxiolytic, hypnotic or antipsychotic drug in the 3 months after the diagnosis. A previous study documented that 41% of patients with anxiety go untreated, 2 while a study performed in six European countries found that 67.7% of patients with any anxiety disorder (generalized anxiety, social phobia, specific phobia, agoraphobia or panic) and 74.5% of patients with pure anxiety disorder received no treatment. 27 The pattern of drug prescription that we observed for the anxiety cohort in the first 3 months after the diagnosis shows that PCPs are more likely to prescribe antidepressants, particularly SSRIs, than anxiolytics. This is in agreement with guideline recommendations that now favour SSRIs as first-line drugs over the traditional benzodiazepines (which have the potential for drug dependence and a greater likelihood of sedation) and TCAs (which have a greater burden of adverse events and greater toxicity in overdose). 5 CBT has been reported to be an effective therapy for anxiety disorders, and there is evidence that is has a longer duration of effect than pharmacological therapy or self-help. 28 There is limited data on the effectiveness of combination therapy versus pharmacological therapy or CBT alone. THIN may not contain complete information on CBT, which makes it difficult to assess how often it is used to treat patients with anxiety disorders in this patient population.
A major strength of this study is that it allows the identification of all newly diagnosed cases of anxiety in UK primary care, as well as the description of risk factors associated with a new diagnosis of anxiety at the primary care level. This design allows an extremely large number of patients to be included. Finally, the longitudinal nature of the study, together with the use of matched cases and controls, permits the accurate ascertainment of risk factors, prior morbidity and subsequent drug prescriptions.
There are, however, a number of potential limitations to the study. For example, we were only able to capture individuals who consulted with their PCPs regarding their symptoms and received a diagnosis of an anxiety disorder. These disorders are unlikely to be recorded in a systematic way, and the diagnostic codes used will vary between PCPs. It is also important to take into account that there is not enough information recorded in THIN to classify the identified cases based on the severity of their anxiety, which could influence the observed association with risk factors and treatment patterns. Another potential limitation is that prevalent cases may have been misclassified as incident cases if they had been in a long period of remission prior to the start of the study. The nature of the database also means that we could not detect patients diagnosed outside primary care (i.e. by a specialist, in hospital or by private doctors). This may cause a slight underestimation of the prevalence of anxiety compared with that in the general population, but it is applicable to and representative of the primary care setting.
This large longitudinal study shows that anxiety disorders are highly prevalent in UK primary care and that women are almost twice as likely as men to have an anxiety disorder. The study also shows that there is a high incidence of anxiety disorders in UK primary care, particularly in women and in young adults.
Patients diagnosed with anxiety tend to have a number of co-morbidities and to be frequent users of health care services. PCPs tend to prescribe primarily SSRIs for patients with anxiety, which is in accordance with treatment guidelines. 5 Our study suggests a number of risk factors that may help PCPs to identify patients at risk of developing a new anxiety disorder. This in turn could lead to early diagnosis and treatment, thus allowing potential complications to be avoided.
